colonies were excavated in the field, brought to the laboratory in 10-liter buckets dusted with talc, separated from the soil by flotation (Banks et al. 1981) and placed in trays.
The basic approaches used in the laboratory tests were: #1) Transference of queens: Target host colonies were fragmented into microcolonies (n = 34) composed of one host queen, 50 workers and approximately 1 gr. of brood. These microcolonies were maintained in artificial nests (Bishop et al. 1980) in plastic rearing trays (40 × 25 × 7 cm) coated with Fluon® and fed adult house flies and/or canned Vienna sausage. A water source was always present. One active S. daguerrei queen separated from a parasitized colony was transferred to each microcolony. For about one month, the colonies were kept at different temperatures as follows: 10 ° C (five colonies), 10-15 ° C (eight colonies), 15 ° C (11 colonies), and 30 ° C (10 colonies). In five of these colonies kept at 30 ° C, the S. daguerrei queens were sprayed before transference with an extract of macerated workers from the target (receptor) host colony. The tests were monitored daily for the presence of the parasite in the receptor microcolonies. #2) Transference of sexuals: Similarly, target host colonies were fragmented into microcolonies (n = 22) as above and kept in trays at 15 ° C. A total of 92 sexuals (alates) of S. daguerrei (3-9 per microcolony) was transferred and monitored daily. #3) Transference of pupae: Test 1. Target host colonies were fragmented (n = 6) as above and kept at 15 ° C. Six pupae of S. daguerrei were transferred to each microcolony. Test 2. Host colonies were fragmented into microcolonies (n = 4) composed of six host queens and 1 gr. of workers and maintained between 19-30 ° C. A total of 200 pupae of S. daguerrei was transferred to the microcolonies (six pupae per colony every 3-4 days for three weeks). #4) Entire colonies in contact: Test 1. A small plastic tray (40 × 25 × 7 cm, coated both inside and outside with Fluon®) with a parasitized colony was placed in a larger tray (50 × 40 × 12 cm) with a parasite-free colony. The colonies were monitored daily to observe the short flights of S. daguerrei sexuals into the larger tray and their survival. Test 2. Two trays (50 × 40 × 12 cm), the first with a parasitized colony and the second with a parasite-free colony were interconnected through plastic tubes (1 cm in diameter) to a third tray with a food source. The behavior of the colonies was observed daily.
Two approaches were used in the field trials: #1) Transplanting of entire colonies: Test 1. Fifteen colonies parasitized with S. daguerrei were excavated in the field, put in 10-liter buckets dusted with talc and transported to a natural pasture free of the parasite in the locality of Santa Coloma, Buenos Aires Province (130 km NW of Buenos Aires). Three circular plots (20 m in diameter) were established and five colonies per plot were poured in small holes dug in the ground, then covered with a dry dung pad. The plots were monitored 3-4 times per year for the presence of the parasite in the original colonies and for the dispersal to new host colonies. Test 2. Three parasitized colonies collected in the field were brought to SABCL and dyed with Calco-oil dyes (Pylam Products Company, Inc., New York) according to Bartlett and Lofgren (1961) . The colonies were then deposited in small holes made in the ground of the SABCL yard and monitored for the survival of the transplanted colonies and the dispersal of S. daguerrei . The presence of the dyes was detected by crushing a sample of workers on a white sheet of paper (Bartlett and Lofgren 1961) . #2) Transference of newly-mated queens:
Buckets with parasitized colonies (n = 10) dug in the field were placed in a walk-in cage (2 × 2 × 2 m) inside a plastic greenhouse at the SABCL backyard (Calcaterra et al. 2001) . Adult female sexuals of S. daguerrei were captured with an aspirator after they naturally flew out of the colonies. After dealation, 30 newly-mated queens of S. daguerrei were put in small plastic containers with a source of moisture and transported to a parasite-free pasture in Mercedes, Buenos Aires Province, with a heavy infestation with S. richteri (approximately 80 mounds per hectare). The S. daguerrei newly-mated queens were released on top of three fire ant mounds (10 queens per mound) and the area monitored 3-4 times per year for the establishment of the parasite.
Under laboratory conditions, the artificial propagation of S. daguerrei into parasite-free target colonies failed. At 10 ° C, no ant activity was observed, as expected; however, when the microcolonies were moved to warmer temperatures, the parasite queens were killed immediately. When queens were transferred at >10 ° C, total mortality of S. daguerrei was observed in 1 to 7 days; when sexuals were transferred total mortality was observed in 10 days and with pupae in 7 to 29 days (Table 1) Parasite not established ferred, the individuals were killed after emergence of the adult parasites. Also, when parasitized and nonparasitized colonies were put in close contact, sexuals were killed when they moved to the nonparasitized colony. The parasite-free colony invaded the tray and nest of the parasitized colony and killed both the host and parasite in less than one month. In the field plots, the presence of S. daguerrei was confirmed in 26.6% (4/15) of the original colonies after three months of transplanting and in 6.6% (1/15) after 15 months (Table 1) . However, the dispersal of S. daguerrei to other colonies in the area was not observed. At the SABCL yard, only two of the dyed colonies released were observed for 1 to 7 days. The colonies did not establish and no dispersal of S. daguerrei was observed. The release of newly-mated queens of S. daguerrei on top of fire ant mounds was also unsuccessful. Whether the parasite queens were killed immediately or survived a certain time after introduction was not determined. After 2 ½ years of the release, the presence of S. daguerrei was not observed.
Our speculation that the F 1 generation of S. daguerrei could be adopted by the host colony if eggs were laid by transferred queens before being killed (Calcaterra et al. 2001) , was not confirmed in these tests. Further research is needed to discover how this parasite disperses in nature. Based on the information reported here, future trials should be concentrated in the transference of pupae to host colonies and transplanting of entire parasitized colonies into field locations. This basic information will be essential to obtain the artificial propagation of S. daguerrei . Partial support for these studies was provided by Dr. Lynne Thompson at the University of Arkansas-Monticello, to whom we are deeply grateful.
S UMMARY
Several laboratory and field tests were conducted to introduce and propagate S. daguerrei into parasite-free fire ant colonies. The basic approaches used were the transference of parasite queens, sexuals and pupae, the location of parasitized and non parasitized colonies in close contact and the transplanting of newly-mated queens or entire colonies to field locations. The artificial propagation of S. daguerrei failed. In the laboratory, total mortality of S. daguerrei was observed in less than one month. In the field, the presence of S. daguerrei in the original transplanted colonies was observed for 15 months but dispersal of S. daguerrei was not observed.
